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wJ.:-'f\ •':/;"'„ :.-."• NPG REPORT NO. 962 

Tangential Strain Measurements of Naval Guns from 3" to 1.6M 

PART A 

SYNOPSIS 

1.  This report is a compilation of strain gage records and their 
measurements, together with firing information sueh as propellant, 
projectile,, gun wear, velocity, pressure and special conditions 
of test. It is the, f irrst of a series of reports,, which» when 
completed will contain a relatively complete collection of barrel 
strain records taken at the Naval Proving Ground, 

2i    Jt is not intended in this report to determine the- effects of 
test variables oh barrel strain, but rather to provide a eon*» 
venlent source of background information to assist ih studies 
inv«?lv,ing: 6trains In  g.uft barrels« 

/• 
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CQNPIPEMTIAL NPG REPORT NO« 962 

Tangential Strain Measurements of Naval Guns from 3" to 16»* 
«*•»••* 

PART B 

INTRODUCTION 

1. AUTHORITY-; 

The- wofck reported herein was Conducted under Task Assignment 
[ Np-i Wör?^e;|a>^Q,*i.-»'$-2 as established by reference (a). .'Specific 
• • authority tor the investigation is contained in reference (b). 

f. -  - £*. .R$£EREN.ÖES* 

& • • .ft:« $ttüRt> its* :NP9 (Re5a>30) of -8 June 1§49' 
;:. 5   b, fpO.RO- i^r N-H tR^f'a^M^cÄ^'.Bsr 128'4©. of '• 
i. ^,0':.Se;ptember £$551, 
•i c>» ;NP& Rspoyt No. 23^43 
~:;: <L . $F® Report €o* 5*45 •• 

&• 3 * BACKGROUND* 

r" -a-» Curing the past several years, strain measurements have 
\> bs^n $4:4©,- at the Naval Proving Ground in conjunction with various 
^1 fissiflg; tests* In general, the results were included in the reports 
_~. o.i  these tests and not reported individually as strain gage tests. 
r -As -a- *esuit, there are on hand a great number of records which, if 
I:- §8:S'e«ible.d and correlated with the test information, yould aid in 
,,: future studies involving barrel strains* 
i      . 

jh b.» By Reference (b,)*,. the bureau of Ordnance requested tan- 
f gential strain gage records and associated firing information on 
~f, ... a, wide- variety -o\f.' g'un-s,, to ae-rye- as background information in 

connection with current, and future studies of strains in gun 

f- -                  -                      - 
f • 

p.. References (&). and (d.) a,re. Naval Proving Ground Reports 
| Pn Sti-*aih> .gag« measurementS.* 

a* The object of the investigation was the compilation and 
organisation of barrel strain information on a wide variety of 
guns and under varied test conditions together with reproductions 
of the applicable strain-time oscillograms. 

CONFIfcEHTXAL 
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CONFIDENTIAL NPG REPORT NO, 962 

Tangential Strain Measurements of Naval Guns from 3n to 16" 

PART G 

--------   DETAILS OP TEST 

5. PROCEDURE\ 

•a..    The •d'Äta reported herein wars- obtained during firings- 
conducted under p$fter test d-i-rf'C't.i-*ee.,    These firing.* were  con« 
duöted over a- period of jjtears dating bask to 19&3. 

i • 

b> The strain record* presented in this report were prepared 
and photpgraphed immediately following the firing; programs in 
which they were obtained and were reprinted for this report*  In 

'•&  great many Instances they represent only a portion of the 
records taken on each program« • The remainder of the records of 
these programsj as; Well as records from other programs9  wer© nev^r 
prepared for photographing. Presentation of the record© from this 
seoosid group will require considerabi© research in non-current 
filesi  it is contemplated that some or ail of the additional 
information will be released in subsequent reports, as time permits. 

c. The system for obtaining barrel strain measurements has 
not fundamentally changed over the period of these tests»  This 
system employs a resistance type strain gag© (Baldwin SR-4) which 
is securely bonded to the barrel at the desired location and 
orientation* This gage forms one leg of a standard wheatstone 
bridges. the remainder of which is in the laboratory. The bridge 
output is amplified and applied across the deflection plates of a 
esthode ray tube-» A recording camera Is placed in front of the 
tube. Calibration is obtained by recording known resistance 
changes immediately before each firing test, 

6>  RESULTS AND DISCUSSIONS 
t 

a» Th® tangential strain gage records for sixty-one (6-1) 
rounds on guns I6"/50- l$"^4$*-<6*/47* 5w/3$ and 3,?'7Q are con- 
-t-a-ine.d.'in Appendix (B) (16 photographs). The' strain gage records 
fail into- two distinct patterns. The wn©*»iaal*8 pattern shows a 
rather abrupt rise in strain,, the expansion reaching a plateau 
and $ee:&iaing much, more: slowly than it rose. The «»abnormal9* 
pattern differs in that the strain rises abruptly to a peak value 
often, considerably higher than, the plateau* and then fall© back 
equally sharply to the plateau. The customary slow decline in 
strain then follows. The plateau strains are in general pro« 
portional to, powder pressure,  while the overside of the rotating 
band is responsible for the peak strains. 

CONFIDENTIAL 
SECURITY INFORMATION 4 



CONFIDENTIAL NPG'REPORT NO, 962 

Tangential Strain Measurements of Naval Guns from 3" to..1.6" 
- *t>   «M   «•-  M 

h»  The barrel strain measurementst  together with firing in- 
formation for each round* are tabulated in Appendix (B), Pages 1 
.through 3,:  iaäjüjive,, Xt is: ridt&d. thai, a. .s.iighi.ly. .diff.e.r.ent  — 
arrangement "by. rounds appears; on the data sheets than- on the records 
of Appendix i:A,)v I« a^ra^ging; the data sheets^, it.Was felt that 
the- firing. .information could be fädre clearly presented bV a groups. 
%n$. ag to original firing..prpgrams.j _!,*€*., .gun number and dato;*. 
However? in reporting the projects for which the data was ori-gi-* 
naily t&k&n.p  it was de-sirfbie to group the rounds, according to other1 

criteria.  A cross reference is provided at the bottom of each data 
. sheet • 

c« The Equivalent Service Rounds (E.eS?R.). is given as an ihd-i~ 
I ga'tion. p'f the state, of gun wear;, these values; are as. of the com-» 
f     pietioss of each program. The gage position column indicates the 
! :-   lltJLe iöCÄtion .as measured from the muäsiö« 

•S- 4*    A large number of the strain measurements included in this 
f     report were firediii comieciionwith «studies of the effect of oily 

bores "on band pressures; The column* "Conditions of Bore« indicates. 
-V     the type of oil, if any9 With which the bore surface was coated. 
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SECURITY INFORMATION 



t. 

(  .-' 

1 

i 

*     I» 

NPG REPORT HO,   962 
CONFIDENTIAL 

Tange^ial Strain Ke&ßureÄent^bf Naval 'J»»J^w >" J* 16» _ ^ 

W-«*  RÖÖÄr Ä?*4r dynamic P*e9?ure JgcUo^ 

-   -'."""'"''.. -..:_-;   ' Armament J5epa*|ie.nt . 

Arjaament; Eefa^m§n£       *.*•******- 
L.   Co. KLlNGÄMt&N*   C.omm:ä»d:SifeÄ-ySK;* &r®m*tä Office* , 

'" Armament ^pä^^eä* „"     *.   .:   n«A„« 
' a,--^>ft^ftJS*"lJ^4^*" ** W*4^.r/C^djfcft«WA Group 

ÄRjÖÄr    IRVlfG T.. DUKE - 

§ojä^n&GV* N&val Proving Ground 

, pi      '-' 
\ ^t9 lEV-'&fcUfcO 

* Captaiili USN 
Ordnance Officer 
% 4ip© ction 

CONFIDENTIAL 
SECURIT? INFORMATION 



l'J h- «• 

' ••'-    -       - v   • - . i 
COM^XDENtXAL NPG REPORT NO-   962 

U.   S.  MTAL PROVING GROUND enn-tt 

fe "'-- 

\. 

"^--'c    ^   ?J- 
•*; •*• •••"• 

"V, -v   c*.0 ,•> « jri^c. 

.. -TS&d^^wMfth Partial. Report 

•••-    "'•".• :   "-. _ -" on       -  '' 

TnifcepiiS* Ballistic -Stuä&ÄB 

*<*-^  >j*it-       Ä-.       *&-"    -Cft       rä:       -^J.       «a»        «Si* "   -•«l_       «•*»*•        M»        **/>        «w       «• 

,    - 'F'i-rst  Partial Report 
!•••".-        :   - ' "    '     - - - 

i '   :';-.; .;._'.':-'./   .-'•- -••-    ..'".-  , _."' . '       -oft,      - 

Tangential Strain Measureme-nta oX 

\   »aval Guns from 3s' to 16« 

i fi 1 I 

- i_ 

ii 

.. ?JES3£££ Ä6*'Ä - S?S^RtSa^3^0^Er^2: _  ..      .- . ...    BMSJI 
Copy &o«:     8 - •/-••" 

lie»«,  at Pagest    5 ÄftD £ß 1QR 

öokpiDEJiTiAL •-":'- 
ÄEGäJRITypFORMATIOH  .. 



U,    S..    NAVAL 'PROVING. GRQUND 

DAH'LGREN,    VIRGINIA . 
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U. S-. NAVAL PROVING""GROUND 

DAHLGREN, VIRGINIA 

INVESTIGATION- OF TANGENTIAL BA'RR-EL STRAINS- 
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INVESTIGATION 0;F TANGENTIAL BARREL STRAINS 
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. \i-,  s.  NAVAL" PRO-V.I-HG. GROUND 

DAHLGRE.N;    VIRGINIA 

INVESTIGATION   OF   TANGENTIAL   BARREL   STRAINS 
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U. S.. KA-V-AL PROVING GROUND 

DAHLGREN, VIRGINIA 

INVESTIGATION OF TANGENTIAL BARREL STRAINS 

Gun: fif47 M#/&.  
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U. S. NAVAL PROVING GROUND 

DAHLGREN', VIRGINIA 

INVESTIGATION O.F T'ANGEN'T IAL BARREL STRAINS 

Gun;: _^5fe_Älil 
Gun No:  

Date:' J&5 </</A/£ $  2 (A&Y /-<?#£ 
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U, S. NAVAL PROVING GROUND 

DAHL.GREH, VIRGINIA 

INVESTIGATION OF TANGENTIAL BARREL STRAINS 

Gun: 

Gun No: 
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E.. S. R. on Gun: 
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M^ö. Fkoro 
'S GUNS 

•J5";/38 Gün NQ.   4698 
ll-2  June 1946. ""   ». 
iGage 6" From Muzzle.     t 
[„Oil N.S.   3-065.j  Rd«   #2 j 

5"/38  Gün: -No-;  *6-98. 
13  Jane   1946' '    :.: 
Gage: 12"' Fröm Muzzle 
Dry Bor&j. S.d.  #37 
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/ö&gÄtK/,*, -«^ 

5"/3"8 Gun No. 4698    , 
12 June 1946 
Gage 6" From Muzzle   \ 

,  Oil Ö-.3 i   1647, Rd. #14 : 

5?»/38 Gun Wo.. 11557  '. 
2 July 1946 - , 

4 Gage 12"' From Muzzle ' 
'  Oil N.S. 3065-,Rd., #13; 

(*-r- 5irc.- 

r5»/38. Gun No, 4698 
12 June 1946 
IGage 6" From Muzzle. 
; Dry-Bore-, Rd. #1.7 . J 

5"/38 Gun No.   115.5.7    I 
• 2 July 1946 . 
' Gage 12" From Muzzle 
Oil  O.S,   1647,Rd. '#4 . 
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5"/38  Gun No.  4698 
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Wt^^z^^M16 June 1943 

'^^^^^^^^^^2 Ft. From Muzzle mBB&KB^B^^ 

M5»»/38 Gun, No.. 88Q3 , 
1? July 1943      ' 
t-Eounds Np.s. 3 and 4 ! 
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